The genus Kutzneria in the family Pseudonocardiaceae was proposed by Stackebrandt et al. (1994) to accommodate three species previously classified as members of the genus Streptosporangium. At the time of writing, the genus still comprised three species: Kutzneria viridogrisea (the type species), Kutzneria albida and Kutzneria kofuensis (Stackebrandt et al., 1994) . Cells are Gram-stainingpositive, non-acid-fast and aerobic. They develop large globose sporangia (with diameters of 10-48 mm) containing rod-or oval-shaped, non-motile spores at the ends of long sporangiophores (with lengths .50 mm) on aerial mycelium. Substrate mycelia fragment into rod-shaped elements. Vegetative mycelia are white to pale yellow. Good growth is observed between 25 and 30 u C. The cell walls of the three established members of the genus Kutzneria contain N-acetylated muramic acid and meso-diaminopimelic acid; no common characteristic whole-cell sugars have been determined for the genus. Mycolic acids are not detected. MK-9(H 4 ) is the major isoprenoid quinone and the phospholipid pattern is of type II (usually including phosphatidylethanolamine, hydroxyphosphatidylethanolamine, phosphatidylinositol and diphosphatidylglycerol). The predominant cellular fatty acids are iso-C 16 : 0 , iso-C 16 : 0 2-OH, C 16 : 0 10-methyl, anteiso-C 17 : 0 and anteiso-C 17 : 0 2-OH. The genomic DNA G+C contents lie between 70.3 and 70.7 mol%.
During a study on the diversity of actinomycetes in Thailand, a novel bacterium, designated strain A-T 1846 T , was isolated from soil collected in Buriram province. The taxonomic position of the novel strain, which resembled members of the genus Kutzneria, was determined by following a polyphasic approach.
Strain A-T 1846
T was isolated from a dry soil sample collected in a deciduous forest (14 u 099 N 102 u 579 E) in Buriram province, Thailand. The sample was taken from the organic layer on the surface of the clay soil, which was at pH 7.5, and kept at 4 u C before being air-dried at room temperature for 10 days and then baked at 100 u C for 1 h. The novel strain was isolated on humic acid-salts vitamin agar (Nonomura & Hayakawa, 1988) ). A pure culture was preserved by freezing at 280 u C in glycerol (10 %, v/v) and liquid drying.
For the determination of morphological characteristics, cells grown on modified soil extract agar, yeast extract-starch agar (Suriyachadkun et al., 2009 ) and inorganic salts-starch agar (ISP 4 medium; Shirling & Gottlieb, 1966) at 28 u C for 7-14 days were observed under a light microscope and in a scanning electron microscope (JSM-5410 LV; JEOL). For the scanning electron microscopy, samples from a culture grown on modified soil extract agar were prepared as described previously (Itoh et al., 1989) . The phenotypic characteristics of the novel strain were examined by using several standard methods. Cultural characteristics were tested by incubation on various agar media (Shirling & Gottlieb, 1966 ) for 14-21 days at 28 u C. ISCC-NBS colour charts were used for determining colony colour (Kelly, 
C. Suriyachadkun and others 1964). The temperature and pH ranges for growth and NaCl tolerances were determined on ISP 2. Carbon source utilization was tested on ISP 9 (Shirling & Gottlieb, 1966) supplemented with the test compound at 1 % (w/v). Hydrolysis of compounds with high molecular mass was assessed by using the media and methods described by Gordon et al. (1974) . Gelatin liquefaction, peptonization of milk, nitrate reduction and starch hydrolysis were determined by cultivation on various media, as described by Arai (1975) and Williams & Cross (1971) .
The freeze-dried cells used for chemotaxonomic analyses were obtained from a culture grown in glucose-yeast extract broth (Tamura et al., 1994 ) on a rotary shaker at 30 u C for 4 days. The diaminopimelic acid isomer in the cell wall was determined by the method of Staneck & Roberts (1974) . The acyl group of the muramic acid in the peptidoglycan was determined by the method of Uchida & Aida (1984) . Reducing sugars in whole-cell hydrolysates were analysed using cellulose TLC, according to the method of Komagata & Suzuki (1987) . Phospholipids in the cells were extracted and analysed by using the method of Minnikin et al. (1984) . Fatty acid methyl ester analysis was performed by GLC according to the standard protocol of version 4.0B of the Sherlock Microbial Identification System (MIDI), with the ACTINO database (Sasser, 1990; Kämpfer & Kroppenstedt, 1996) . Isoprenoid quinones were extracted according to the method of Collins et al. (1977) and analysed by HPLC on a 4.66150 mm Cosmosil 5C 18 column (Nacalai Tesque), with methanol/2-propanol (2 : 1, v/v) as the elution solvent.
Strain A-T 1846 T had characteristics typical of the genus Kutzneria. It developed globose sporangia (measuring 5-20 mm in diameter) containing oval-to short-rod-shaped spores at the ends of long sporangiophores on aerial mycelium (Fig. 1) . The spores were not motile, as determined with a light microscope using cells grown on modified soil extract agar for 20 days at 28 u C and then incubated at 28 u C for 30-60 min in 0.1 M potassium phosphate buffer (pH 7). The substrate mycelium fragmented into rod-shaped elements. The results of the phenotypic characterization are given in detail in the species description and Table 1. The chemotaxonomic characteristics of strain A-T 1846 T were also similar to those of established members of the genus Kutzneria. Cell-wall amino acids of the novel strain included meso-diaminopimelic acid. The cell-wall muramic acid was of the acetyl acyl type. Whole-cell sugars included rhamnose, ribose, mannose, glucose and galactose but not arabinose or xylose [corresponding to whole-cell sugar pattern C (Lechevalier & Lechevalier, 1970) ]. In the polar lipid analysis (Fig. S1 , available in IJSEM Online), phosphatidylethanolamine, diphosphatidylglycerol, phosphatidylmethylethanolamine, hydroxyphosphatidylethanolamine and phosphatidylinositol were detected but phosphatidylcholine and glucosamine-containing phospholipids were not [corresponding to phospholipid type PII (Lechevalier et al., 1977) ]. The major cellular fatty acids were iso-C 16 : 0 (43.28 %), iso-C 16 : 0 2-OH (20.89 %) and C 16 : 0 10-methyl (12.60 %) [corresponding to fatty acid pattern 3c (Kroppenstedt, 1985) ]. The cellular fatty acid profiles of strain A-T 1846 T and the three established members of the genus Kutzneria are shown in Table 2 . Mycolic acids were absent. The menaquinones found in the novel strain were MK-9(H 4 ) (96.13 %) and MK-9(H 6 ) (3.87 %).
Genomic DNA was prepared according to the method of Saito & Miura (1963) using a slight modification. The 16S rRNA gene was amplified by PCR as described previously (Yamada et al., 2000; Katsura et al., 2001; Kawasaki et al., 1993) . Two primers, 20F and 1500R (Suriyachadkun et al., 2009) , were used for the preliminary phylogenetic analysis. The amplified 16S rRNA gene was sequenced by Macrogen using universal primers. Multiple alignments of the sequences were carried out by using CLUSTAL W (Thompson et al., 1994) within version 7.0.0 of the BioEdit Sequence Alignment Editor (Hall, 1999) . Distance matrices for the aligned sequences were calculated by using the two-parameter method of Kimura (1980) . A phylogenetic tree was constructed by the neighbour-joining method (Saitou & Nei, 1987) within the MEGA5 software package (Tamura et al., 2011) . Topology of the tree was evaluated by bootstrap analysis (Felsenstein, 1985) , with 1000 replications. Strain A-T 1846 T clustered with established members of the genus Kutzneria (Fig. 2) . When pairwise sequence similarities were calculated, for 16S rRNA gene sequences of 1403 nt, the novel strain appeared to be most closely related to K. kofuensis NRRL B-24061 T (98.6 % sequence similarity), K. albida NRRL B-24060 T (98.0 %) and K. viridogrisea JCM 3282 T (97.8 %).
The G+C content of the genomic DNA was determined by the HPLC method of Tamaoka & Komagata (1984) , after treatment with P1 nuclease and alkaline phosphatase. An LC-6AD chromatography unit (Shimadzu) equipped with a 4.66150 mm Cosmosil 5C 18 column (Nacalai Tesque) was used for the HPLC. DNA-DNA hybridizations were carried out in microdilution wells, using the photobiotinlabelling method described by Ezaki et al. (1989) . DNA-DNA relatedness values (%) were determined using a colorimetric method (Verlander, 1992 T all fell below 20 % (Table S1 ).
Although the established members of the genus Kutzneria can grow at pH 9, strain A-T 1846 T cannot (Table 1) . The fatty acid profile of the novel strain, which had iso-C 16 : 0 as major fatty acid, no detectable C 15 : 0 or C 17 : 1 and a greater content of C 16 : 0 10-methyl than of C 17 : 0 10-methyl, also distinguished the novel strain from the three species currently in the genus Kutzneria (Table 2) . Based on the phenotypic, phylogenetic and genotypic data and DNA-DNA relatedness values, strain A-T 1846
T represents a novel species within the genus Kutzneria, for which the name Kutzneria buriramensis sp. nov. is proposed. Stackebrandt et al. 1994 In addition to the description given by Stackebrandt et al. (1994) , the genomic DNA G+C contents range between 70.3 and 72.0 mol%. Colonies are pale yellow on ISP 2. Globose sporangia containing rod-or oval-shaped, non-motile spores are formed at the ends of long sporangiophores on the aerial mycelium. The substrate mycelium fragments into rodshaped elements. Soluble pigments are not detected in cultures on ISP 2, ISP 3, ISP 4 or ISP 5. Optimal temperature for growth lies between 25 u C and 37 u C. Utilizes cellobiose, D-galactose, D-glucose, D-mannitol, melibiose, raffinose, Dxylose and glycerol but not L-arabinose, D-fructose, lactose, L-rhamnose, D-ribose or salicin. Positive for catalase and oxidase activities, nitrate reduction and peptonization of milk but negative for the hydrolysis of starch and gelatin liquefaction. The maximum NaCl concentration for growth is ,1 % (w/v). Cell-wall amino acids include mesodiaminopimelic acid. The acyl type of the cell-wall muramic acid is acetyl. The characteristic whole-cell sugars are rhamnose, ribose, mannose, glucose and galactose. The predominant menaquinone is MK-9(H 4 ). The identified phospholipids are phosphatidylethanolamine, diphosphatidylglycerol, phosphatidylmethylethanolamine, hydroxyphosphatidylethanolamine and phosphatidylinositol. The major fatty acids are iso-C 16 : 0 , iso-C 16 : 0 2-OH and C 16 : 0 10-methyl.
Emended description of the genus Kutzneria
The type strain, A-T 1846 T (5BCC 29373 T 5NBRC 107931 T ), was isolated from forest soil in Thailand. The genomic DNA G+C content of the type strain is 72 mol%.
